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VICES ’ “Public Health Service

Food and Drug Administration
Rockville MD 20857

SEP 22 1998
NDA 20-986

Novo Nordisk Pharmaceuticals, Inc.
Attention: Barry Reit, Ph.D.

Vice President

100 Overlook Center, Suite 200
Princeton, NJ 08540-7810

Dear Dr. Reit:

We have received your new drug application (NDA) submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for the following:

Name of Drug Product: TRADEMARK (insulin aspart) Injection

Therapeutic Classification:  Standard (S)

Date of Application: September 15, 1998

Date of Receipt: September 18, 1998

Our Reference Number: NDA 20-986

Unless we notify you within 60 days of our receipt date that the application is not sufficiently
complete to permit a substantive review, this application will be filed under section 505(b) of the
Act on November 17, 1998, in accordance with 21 CFR 314.101(a). If the application is filed,
the user fee goal date will be September 18, 1999.

Under 21 CFR 314.102(c) of the new drug regulation., you may request an informal conference
with this Division (to be held approximately 90 days from the above receipt date) for a brief
report on the status of the review but not on the application's ultimate approvability.

Alternatively, you may choose to receive such a report by telephone.

Please cite the NDA number listed above at the top of the first page of any communications
concerning this application.
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If you have any questions, contact Julie Rhee, Regulatory Health Project Manager, at (301)
827-6424.

Sincerely yours,

2/ 95
/sl, 7

Enid Galliers

Chief, Project Management Staff

Division of Metabolic and Endocrine Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

cc:

Archival NDA 20-986

HFD-510/Div. Files

HFD-510/J.Rhee

HFD-510/SMoore, RSteigerwalt, GTroendle
HFD-870/HAhn

HFD-713/TSahlroot

DISTRICT OFFICE

Drafted by: emg/September 21, 1998
filename: 20986AC.NDA
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NDA AMENDMENT
Clinical Data

August 10, 1999

Solomon Sobel, M.D

Director, Division of Metabolism

& Endocnine Drug Products (HFD-510)
Office of Drug Evaluation I

Center for Drug Evaluation & Research
Food and Drug Admunistration

5600 Fishers Lane

Rockwville, MD 20857

RE: - NDA 20-986

Dear Dr. Sobel:

" Novo Nordis

B ~ovo Nordisk
Pharmaceuticals, Inc.
Suite 200
100 Overiook Center
Princeton, NJ 08540-7810
Tel. 609-987-5800
Fax 609-921-8082

- Insulin aspart (Insulin X-14)
(recombinant DNA erigin)

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Reference is also made to the fax dated August 3, 1999 from Dr Saul
Malozowsk: containing clinical requests from Dr. Koller.

At this ime we are submitting an amendment, in duplicate, containing our responses to clinical
requests #1, #2, #3 and #4 of 6. We will submit the responses to requests #5 and #6 within one

week.

If you have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely,

NOVO NORDISK PHARMACEUTICALS, INC.

‘ aanm %‘,&uj?r( ,Z_'Z/L /%ww7 /w

Barry Reit, Ph.D.
Vice President, Regulatory Affairs

Enclosure



NDA AMENDMENT
Human Pharmacokinetics and Bioavailability-Phase IV Commitment

Novo Nordisk

August 5, 1999 ()

3(1-“‘
Solomon Sobel, M.D / /

Director, Division of Metabolism B ~Novo Nordisk
& Endocrine Drug Products (HFD-510) Pharmaceuticals Inc.
Office of Drug Evaluation II Suite 200

. 100 Overlook Center
Center for Drug Evaluation & Research Princeton. NJ 08540-7810

Food and Drug Administration Tel. 609-957-5800
5600 Fishers Lane Fax 609-921-8082
Rockwville, MD 20857

RE: NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Reference is also made to the July 20, 1999 fax we received from Dr.
Hae-Young Ahn, which contained a request that we provide a commitment to perform Phase
IV studies to determine the impact on the PK/PD of insulin aspart in certain special
populations.

We are providing our commitment to perform the following Phase IV studies:

1. PK/PD in renally and hepatically impaired patients
2. PK/PD in obese vs. thin patients

We expect to submit protocols for these studies by March 31, 2000.

If you have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely, ' X
NOVO NORDISK PHARMACEUTICALS, INC.

Ll bl P Bany et

Barry Reit, Ph.D.
Vice President, Regulatory Affairs




NDA AMENDMENT
Safety Update

August 5, 1999

Solomon Sobel, M.D

Director, Division of Metabolism

& Endocrine Drug Products (HFD-510)
Office of Drug Evaluation II

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: NDA 20-986

Dear Dr. Sobel:

Novo Nordis

Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Novo Nordisk
Pharmaceutic:

Suite 200
100 Overlook C:
Princeton, NJ 0¢

Tel. 609-987-58:
Fax 609-921-80¢

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Further reference is made to a telephone conversation between Julie
Rhee and Robert Fischer on August 3, 1999. In that conversation, Ms. Rhee requested that
Novo Nordisk submit a Pre-Approval Safety Update for Insulin aspart.

At this time, we are submitting the requested Pre-Approval Safety Update. If you have any
questions regarding this amendment, please contact Robert Fischer, Assistant Director,

Regulatory Affairs, at (609) 987-5891.

Sincerely,

NOVO NORDISK PHARMACEUTICALS, INC.

MU e W fn M R

Barry Reit, Ph.D.
Vice President, Regulatory Affairs

Enclosure
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ORIG AMgN, i
NDA AMENDMENT kY DMENT vﬂ

Chemistry / /
B ~ovo Nordisk

Pharmaceuticals Inc.

Novo Nordisk

July 21, 1999

Suite 200

100 Overlook Center
Solomon Sobel, M.D Princeton, NJ 08540-7810

Tel. 609-987-5800
Fax 609-921-8082

Director, Division of Metabolism

& Endocrine Drug Products (HFD-510)
Office of Drug Evaluation 1

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: ~NDA 20-986 Tnsulin aspart (Insulin X-14)
: (recombinant DNA origin)

Dear Dr. Sobel:
Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Reference is also made to a telephone conversation between Dr. Berlin and

Robert Fischer on July 21, 1999.

During the telephone call, Dr. Berlin was informed that Novo Nordisk has obtained the two
remaining letters of authorization for cartridges and vials.

At this time we are submitting an amendment containing the two letters of authorization.

if you have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

Q’mW YD i
Barry Reit, Ph REVIEWS COMPLETED

Vice President, Regulatory Affairs
gHiatony CSO ACTION:

Enclosure Cleerrer Cnac CImemo

cc: Field Office, North Brunswick Resident Post CSO INTIALS DATE




Novo Nordisk

NDA AMENDMENT

Chemistry
BN ~ovo Nordisk

Pharmaceuticals Inc.

Suite 200
100 Overlook Center
Princeton, N) 08540-7810

Tel. 609-987-5800
Fax 609-921-8082

July 13, 1999

Solomon Sobel, M.D

Director, Division of Metabolism

& Endocrine Drug Products (HFD-510)

Office of Drug Evaluation 11

Center for Drug Evaluation & Research

Food and Drug Administration m

5600 Fishers Lane

Rockville, MD 20857 ORIG AMENDMENT
N |

| _ -000
RE: NDA20-986 Tisulin aspart (Insulin X-14) eC
(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
Sentember 15. 1998. Reference is also made to a telephone conversation bem een Dr. Berlin and
Robert Fischer on June 17, 1999.

During the telephone call, Dr. Berlin was informed that Novo Nordisk was gathering the
additional information he had requested in order to complete his review of the NDA It was
agreed that we would submit this information in one amendment.

Al this time we are submitting an amendment containing the requested information.

If vou have any questions regarding this amendment, please contact Robert Fischer, Assistant
Directorf’gulatory Affairs, at (609) 987-5891.
/

Sincerel ,'_,/'!
NOVO NO ?‘KPHARMACEUTICALS, INC.

REVIEWS COMPLETED

€S0 ACTION:
CJermer Onvat CJmemo

CSO INITIALS DATE

Enclosure



ORIG AMENDMENY
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Novo Nordis

()
NDA AMENDMENT
Chemistry Novo Nordisk
. Pharmaceuticals Inc.
June 21, 1999 Suite 200
IQO Overlook Center
Solomon Sobel, MD Princeton, NJ 08540-7810

Tel. 609-987-5800

Director, Division of Metabolism Fax 609-921-8082

& Endocnne Drug Products (HFD-510)
Office of Drug Evaluation Il

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockwille, MD 20857

RE: -NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin).

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submutted
September 15, 1998. Reference is also made to a telephone conversation between Dr. Berlin and
Robert Fischer on June 15, 1999.

During the telephone call,, Dr. Berlin was informed that Novo Nordisk had additional bioassay data
which we would like to be considered before a final decision is reached regarding specifications for
the product.

At this ime we are submitting a report entitled “HPLC-Assay and Biological Activity of Insulin
Aspart” We request that after FDA review of this report, a teleconference be scheduled to discuss
this 1ssue.

If you have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

i 7m%@w(m“ﬁ“ [onny ek

Barry Reit, Ph D.
V'ice President, Regulatory Affairs

cf
Enclosure
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Novo Nordis}

NDA AMENDMENT
Clinical Data : MOR}G AMENDME;;!T
June 16, 1999
L

Solomon Sobel, M.D 1 H
Director, Division of Metabolism 510 S /Y/

: o HFD )
& Endocrine Drug Products (HFD-51007. : Ny BERNER  ~ovo Nordisk

Pharmaceuticals Inc.

Office of Drug Evaluation II

Center for Drug Evaluation & Research Suite 200

100 Overlook Center

Food and Drug Administration Princeton, NJ 08540-7810
5600 Fishers Lane Tel. 609-987-5800
Rockville, MD 20857 Fax 609-921-8082

RE: NDA 20-986 Insulin aspart (Insulin X-14)

(recombinant DNA origin)
Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Further reference is made to our amendment of June 3, 1999. At that time
we submitted a revised Excel spreadsheet of data from studies ANA/DCD/036/USA and
ANA/DCD/036/USA.Extension following comments to the original submission by Dr. Koller.

At this time, we are submitting a diskette containing Excel spreadsheets of data from studies
ANA/DCD/035/EU and ANA/DCD/037/USA and spreadsheets containing information on
hypoglycemic events for the three phase III trials.

The diskette contains the WinZiped folder “Extracted Data & Hypoglycaemic Episodes”,
containing the following files:
Extracted Data 035.xls Hypoglycaemic Episodes 035.xls
Extracted Data 037.xls Hypoglycaemic Episodes 036.xls
Hypoglycaemic Episodes 037.xls

We are providing an additional copy of the diskettes for ease of review. If you have any
question g-this amendment, please contact Robert Fischer, Assistant Director,
3t (609) 987-5891.

PHARMACEUTICALS, INC. REVIEWS COMPLETED

€S0 ACTICN

Oueres OINaL OOw

Enclosure
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Novo Nordisk

June 15, 1999

Solomon Sobel, M.D -
Director, Division of Metabolism ' —

& Endocrine Drug Products (HFD-510) HA 161999 5 :ﬁ::.ﬁ:zi’.fm Inc.
Office of Drug Evaluation II &2 HFD-510 & : Suite 200

Center for Drug Evaluation & Research / $ 100 Overlook Center
Food and Drug Administration Princeton, NJ 08540-7810
5600 Fishers Lane Tel. 605-987-5800
Rockville, MD 20857 Fax 60-521-8082

RE: NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin;aspart (Insulin X-14) which was submitted
September 15, 1998.

At this time we are amending the NDA with the following stability report:
“Twelve-Month Interim Stability Report on Insulin Aspart , Vial 10 ml, 100 U/ml”

If vou have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely,

NOVO // PHARMACEUTICALS, INC.

RIVIEWS COMPLETED =
Barry Reiy, Ph.p. 0 ;
Vice President, Regulatory Affairs ' £SO ACTION:

Utmer (ua, Clves

T R —

cc: Field Office, North Brunswick Resident Post DATE

Enclosure




| G’ w ORIG AMEND,

NDA AMENDMENT Py
Clinical Data ' -
June 10, 1999 /t/ﬂ
Solomon Sobel, M.D

Director, Division of Metabolism

& Endocnine Drug Products (HFD-510)

Office of Drug Evaluation I1
Center for Drug Evaluation & Research

Novo Nordisk

Novo Nordisk
Pharmaceuticals Inc.

Suite 200
100 Overlook Center
Princeton, NJ 08540-7810

Tel. 609-987-5800
Fax 609-921-8082

JUN 111999
HFD-510 &

Food and Drug Administration D 1
5600 Fishers Lane /‘a
Rockville, MD 20857 s ,
RE: NDA 20-986 ' Insulin aspart (Insulin X-14)

(recombinant DNA origin)
Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Further reference is made to a telephone conversation between Dr.
Koller and Robert Fischer on May 24, 1999. In that conversation, Dr. Koller requested that
we send information on individual patients regarding deviations in time of trial visit, certain
outlying laboratory results and changes to basal insulin dosing.

At this time, we are submitting the requested information. If you have any questions regarding
this amendment, please contact Robert Fischer, Assistant Director, Regulatory Affairs, at

(609) 987-5?.

' k | REVIEWS COMPLETED

A'Reit. Ph.D.

V'ice President, Regulatory Affairs CSO ACTION:
graony [Jerer CINAL CImemo

DATE
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Novo Nordisl

NDA AMENDMENT
Chemist
y BN Novo Nordisk
] 8. 1999 Pharmaceuticals inc.
une S, Suite 200
100 Overlook Center
Solomon Sobel, M.D Princeton, NJ 08540-7810
Director, Division of Metabolism Tel. 609-987-5800
& Endocrine Drug Products (HFD-510) Fax 609-921-8082

Office of Drug Evaluation 11

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: NDA 20-986 “Insulin aspart (Insulin X-14)
' (recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Reference is also made to a telephone conversation betwecn Dr. Berlin and
Robert Fischer on May 25, 1999.

During the telephone call, Dr. Berlin requested the report referenced in NDA 20-986 Volume 2,
page 146, entitled, “Comparison of Biological Potency Estimates for X14 Insulin Analogue
Determined by Report
1996 (Ref. No. 95-23).” This report is enclosed.

Dr Berlin also requested clearer copies of ~——————— presented in volumes 2 and 3 of the
NDA. Photocopies of the following ——————— "are also submitted:

Voiume | NDA Page Reference Report Page
2 35and 36 26 and 27 of 31
2 4210 49 r
2 62 130f 15
3 136 23 of 23
3 323 and 326 11 and 14 of 18
3 364 J 100of 15




Volume | NDA Page Reference Report Page

3 384 and 385 [
3 406 and 408 | J

If you have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely,

NOVO ISK PHARMACEUTICALS, INC.

i

Barry Reit, Ph.D. -
Vice President, Regulatory Affairs

cf
Enclosure
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JUN O 11999 g

May 28, 1999 %(a HFD-510 3
Solomon Sobel, M.D 4],0”»4““ ) g -
Director, Division of Metabolism M
& Endocrine Drug Products (HFD-510) '
Office of Drug Evaluation 11 \N AL — ﬁ:‘.’:"’:‘:’;’;ﬁ; afs, dnc.
Center for Drug Evaluation & Researclo R \ G Suite 200
Food and Drug Administration 100 Overlook Center
5600 Fishers Lane Princeton, NJ 08540-7810
Rockville, MD 20857 Tel. 609-987-5800

Fax 609-921-8082

RE: NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. In the cover letter of that submission it was stated that Novo Nordisk
would prepare patient labeling and amend it to the NDA. We are now amending the NDA for
insulin aspart with the patient labeling for the following product presentation:

Prefilled™ 3 mL syringe
As requested, the labeling is also submitted on a diskette.

If you have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

Wt e 20T A fory Jout

Barry Reit, Ph.D.
Vice President, Regulatory Affairs

REVIEWS COMPLETED

Enclosure

CS0 ACTION:
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X
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Labeling % OR'GBA’.QEND
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May 27, 1999

Solomon Sobel, M.D

Director, Division of Metabolism

& Endocrine Drug Products (HFD-510)
Office of Drug Evaluation I

Center for Drug Evaluation & Research

Novo Nordisk
Pharmaceuticals, Inc.

Suite 200

Food and Drug Administration 100 Overiook Center

5600 Fishers Lane Princeton, NJ 08540-78
i Tel. 609-987-

Rockville, MD 20857 el. 609-987-5800

Fax 609-921-8082

RE: NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. In the cover letter of that submission it was stated that Novo Nordisk
would prepare patient labeling and amend it to the NDA. We are now amending the NDA for
insulin aspart with the patient labeling for the following product presentations:

10 mL Vial
PenFillg 3 mL cartridge

Patient labeling for the Prefilled™ 3 mL syringe is in preparation and will be amended to the
NDA as soon as possible.

As requested, the labeling is also submitted on a diskette. _
'

If you have any questions regarding this amendment, please contact Robert Fxsg&euﬁﬁsxftam

Director, Regulatory Affairs, at (609) 987-5891. |4

r

Sincerely, 3
NOVON ISK PHARMACEUTICALS, INC. ‘\:, \
¢
[ A BT 812 P s Aw-’ck-, W
REVIEWS COMPLETED H \
3' PRei'a:xﬁ.% latory Affairs €50 ACTIoi \CD
ice Presi , Regula 1 iDL BR [T ¥
ETTES re.r bl MILD !
! D L

¥
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NDA AMENDMENT ()
Human Pharmacokinetics and Bioavailability ,ﬂ
May 26, 1999 Novo Nordisk
Pharmaceuticals, Inc.
Solomon Sobel, M.D Suite 200
100 Overiook Center

Director, Division of Metabolism

& Endocrine Drug Products (HFD-510)
Office of Drug Evaluation Il

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Princeton, NJ 08540-7810

Tel. 609-987-5800
Fax 609-921-8082

RE: NDA 20-986 -.  Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Reference is also made to the Information Request, cleared for faxing by
Dr. Hae-Young Ahn, which was faxed to Novo Nordisk on May 4, 1999. Information was
requested concerning the statistical analysis plan for Study 027 (Appendix H), Section 4,
pertaining to an exploratory non-parametric analysis of the inter and intra-subject variability of
tmax that was performed.

As requested, we are providing an amendment containing documentation to address the stated
concerns.

If you have any questions regarding this amendment, pléase contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

NOVO NORDISK PHARMACEUTICALS INC.

i e LT o Foy R @,

Barry Reit, Ph.D.
Vice President, Regulatory Affairs

cf Wity LRVE™

Enclosure (0 Y
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NDA AMENDMENT O R ‘ G , NA L

Human Pharmacokinetics and Bioavailability

L
':-.;'A_' l;ﬂ-’"' .o
‘ ,‘,‘.': :
R

May 25, 1999

Novo Nordisk

Sqlomon Sc?b'el’, M.D - ABIA rr— - @

Director, Division of Metabolism 25 , »

& Endocrine Drug Products (HFD-510) M

Office of Drug Evaluation II B Novo Nordisk

Center for Drug Evaluation & Research Pharmaceuticals, Inc.

Food and Drug Administration Suite 200

5600 Fishers Lane 100 Overlook Center

Rockville, MD 20857 e
Fax 609-921-8082

RE: NDA 20-986 Insulin aspart (Insulin X-14)

(recombinant DNA origin) i/ (( //f v/ E%_%
Dear Dr. Sobel: /{, [‘/ (()W:‘f/ ” A~ .
/S/

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted 4’ l / /
September 15, 1998. Reference is also made to the April 29, 1999 teleconference between/FDA A
and Novo Nordisk regarding the validation of the Assay as used to

calculate insulin aspart levels. At that teleconference, Dr. Fossler asked Novo Nordisk to supply ( / / ﬁs
clarifying documentation to the validation report.

At this time we are providing the following documentation:

* A statement from - —— ‘egarding their procedure for —_——— samples

N

If you have any questions regarding this amendment, please contact Robert Fischer, Assistant /ifv
Director, Regulatory Affairs, at (609) 987-5891. _ .Dq

/7
Sincerely, Y
NOVO NORDISK PHARMACEUTICALS, INC.
ACEUTICALS.
Vi T faranny R

Barry Reit, Ph.D.
Vice President, Regulatory Affairs

cf
Enclosure
REVIEWS COMPLETED
£SO ACTION:
0 gr?\ D{J.A.'.. CImemo
5_}0 g-10-49
'S0 INTIALS DATE
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NDA AMENDMENT L
Human Pharmacokinetics and Bioavailabilit G O R ‘ N A
May 13, 1999 g & v
(*)
=

Solomon Sobel, M.D
Director, Division of Metabolism  °
& Endocrine Drug Products (HFD-51{

Office of Drug Evaluanqn I BEEEE  Novo Nordisk
Center for Drug Evaluation & Research Pharmaceuticals, Inc.
Food and Drug Administration _ f y Suite 200

0 Fishers L /() oV~ 100 Overlook Center
3600 Fishers Lane Wi\ ';U{/ Princeton, NJ 08540-7810

Rockwille, MD 20857

(0 . Tel. 609-367-5800
RE: NDA 20-936” / ///"/ //Z / il aspa sulinX-14) Fax 609-921-8082

(recombifant DNA origin)
Dear Dr. Sobel: /3 )
ear Dr. Sobel: (1 /'/l {6//"{'/77

Reference is madeZ> NDA 20-p86 for Insulin aspart (Insulin X-14) which was submutted
September 15, 1998. Reference is also made to the April 29, 1999 teleconference between FDA
and Novo Nordisk regarding the validation of the Assay as used to
calculate insulin aspart levels. At that teleconference, Dr. Fossler asked Novo Nordisk to supply
clanfying documentation to the validation report. —

At this ime we are providing the following documentation:

e Calculation of precision of ———— 'nsulin aspart after correction for non lineanty

¢ Calculation of precision and sensitivity of based on GLP study
950106

A statement from ~—— regarding their procedure for ~——— 1samples will be
provided as soon as 1t 1s available. —
——_—_-—-_

We are providing an additional desk copy of this amendment.

If you have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891. .

Sincerely

NOVO PHARMACEUTICALS, INC.

REVIEWS COMPLETED

Bary®ei? PhiD. CSC ACTION:
Vice President, Regulatory Affairs DLET?Q\ NAL [Imemo

' v &-10-99
Enclosure CSO INTALS DATE

cc. Julie Rhee, desk copy



I}Lqrdisl

NDA AMENDMENT o OR\G\NAL

Human Pharmacokinetics and Bioavailability

v

May 7, 1999

Novo

Solomon Sobel, M.D
Director, Division of Metabolism
& Endocrine Drug Products (HFD-510)

Office of Drug Evaluation II NN Novo Nordisk
Center for Drug Evaluation & Research Pharmaceuticals, Inc.
- Food and Drug Administration

5600 Fishers Lane /{Pﬁl/
Rockville, MD 20857 W/(’L /ﬂ

Suite 200
/ 4 100 Overlook Center

Princeton, NJ 08540-7810

sy cof? 1S ne

RE: NDA 20-986 Insulin anart Insulin X-14)

; / 7/ 7( (recombinant DNA origin)

Dear Dr Sobel

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted

September 15, 1998. Reference is also made to the Apnil 7, 1999 fax we received from Dr. Hae-
Young Ahn, which contained a request that we provide QC data for each study in the NDA where

insulin levels were measured.

At this ime we are providing, attached in duplicate, QC data for five clinical trials. Those tnals are:

ANADCD/022/UK
ANA/DCD/023/D
ANA/DCD/026/US

ANADCD/044/UK
ANA DCD/045/UK

We are providing an additional desk copy of this amendment.

If vou have any questions regarding this amendment, please contdct Ro@n Fiﬁher‘, }s§ig‘tﬁnt
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

REVIEWS COMPLETED

R L

Barry Reit, Ph D. DLHIER/ [, Al

-0~ frc,

Vice President, Regulatory Affairs ()

(S

DATE

\ CS0 IMTIALS

Enclosure
., —~ R \V&?

cc Juiie Rhee, desk copy
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% ORIGINAL

NDA AMENDMENT ‘ o
Clinical Data %
. { >
April 12, 1999 ] (]
} ° 4
Solomon Sobel, M.D i ¥ -
Director, Division of Metabolism : m
& Endocrine Drug Products (HFD-510) __ ' E—— ,
Office of Drug Evaluation II z::‘,’,,,?cr:f:ca,s Inc.
Center for Drug Evaluation & Research Suite 200
Food and Drug Administration 100 Overiook Center
5600 Fishers Lane Princeton, NJ 085450-7810
. Tel. 609-987-5800
ROCkVIHe, MD 20857 FZX 609-921-8082
RE: NDA 20-986 Insulin aspart (Insulin X-14)

(recombinant DNA origin)
Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Further reference is made to the cover letter to our March 31, 1999
amendment to the NDA. That amendment was the Phase III Clinical Trial Report: Six-Month
Extension of ANA/DCD/036/USA. In that letter we stated that, as requested by Dr. Elizabeth
Koller on March 17, 1999, we would submit an Excel spreadsheet of data from this study in
the specified format.

At this time we are submitting a diskette containing a spreadsheet entitled, “X-14 (Insulin
aspart), Extracted Data from ANA/DCD/036/USA and ANA/DCD/036/USA Extension”.
We are providing an additional copy of the diskette for ease of review. If you have any
questions regarding this amendment, please contact Robert Fischer, Manager, Regulatory
Affairs, at (609) 987-5891.

Sincerely,

NOVO NPRDASK PHARMACEUTICALS, INC.
/

Barry i
Vice Presxdent Regulatory Affairs

Enclosure MEVAEWS COMPLETED 1
CSO ACTION:
tTJLETTER Z/N Al [Omemo ’
? AN S -1a-499
g CSO INTIALS DA
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NDA AMENDMENT (2]
Human Pharmacokinetics and Bioavailability %‘ o
> S A -
Q
April 20, 1999 <
]
Solomon Sobel, M.D _ /
Director, Division of Metabolism APR 2 1 1999 . .
& Endocrine Drug Products (HFD-510) HED- 510 z:::nﬁ‘:':ﬁza,s Ine.
Office of Drug Evaluation II Suite 200

Center for Drug Evaluation & Research 100 Overlook Center

Food and Drug Administration Princeton, N. 08540-7810
. Tel. 609-987-5800

5600 Exshers Lane Fax 609-921.8082

Rockville, MD 20857

RE: NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Reference is also made to the April 7, 1999 fax we received from Dr.
Hae-Young Ahn, which contained a request that we provide Novo Nordisk Internal Report
No. —~ ‘*Validation of for Measurement of Insulin X14 and
Human Insulin in Human Serum as Regards to Recovery, Linearity, and Precision”.

At this time we are providing, attached in duplicate, the above mentioned report to be
amended to NDA 20-986. The title of the final report is “Validation of
— for Quantitative Analysis of Insulin Aspart in Human Serum Samples: Recovery,
Linearity, and Precision”. As requested, we are providing an additional desk copy.

If you have any questions regarding this amendment, please contact Robert Fischer, Assistant
Director, Regulatory Affairs, at (609) 987-5891.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

Barry Reit, Ph.D.
Vice President, Regulatory Affairs

A LN
/H (aiﬂ'f

/S/ '{/{‘f/‘(”‘

Enclosure

cc. Julie Rhee, desk copy



NDA AMENDMENT ARA :
Clinical Data A (\/]

March 31, 1999 W T LI

-
G
ovo Nordisk

> .

° <
Solomon Sobel, M.D ¥ " - / S/

Director, Division of Metabolism
& Endocrine Drug Products (HFD-51 — Novo ~ord,sk . <5‘/ <3
Pharmaceuticals, Inc.

Office of Drug Evaluation I1
Center for Drug Evaluation & Res
Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857

Suite 200
100 Overiook Center
Princeton, NJ 08540-7810

¢ Tel. 609-987-5800

5 Fax 609-921-8082 Iq ~

o
Qr*
RE: NDA 20-986 in aspart (Insulin X-14) \

(recombinant DNA origin) p/’“/

(’
Dear Dr. Sobel: ¥ W H)

Reference is made to NDA 20-986 for Insu]m aspart (Insulin X-14) whlch was submmed
September 15, 1998. Further reference is made our cover letter to the 120 day safety update,
dated January 14, 1999, in which we stated that the trial report for the six month extension
portion of clinical study ANA/DCD/036/USA would be submitted in March 1999. This
0FD;

- =

We are now providing, in duplicate, the following Phase III Clinical Trial Report:

Addendum to ANA/DCD/036/USA

A Six-Month Extension of ANA/DCD/036/USA: “A Six-Month Multicenter,
Randomized, Parallel, Open-label, Efficacy and Safety Comparison of the Human
Insulin Analogue X14 (Insulin Aspart) and Regular, Human Insulin as Meal-Related
Insulin in a Multiple Injection Regimen in Subjects with Type 1 Diabetes”

In addition, as requested by Dr. Elizabeth Koller on March 17, 1999, we are preparing an

Excel spreadsheet of data from this study in the specified format. We will submit this data as led
soon as possible. If you have any questions regarding this amendment, please contact Robert rq/Q -
Fischer. Manager, Regulatory Affairs, at (609) 987-5891. /s (gr%«,
Sincerely,

NOVO \‘ORDISK PHARMACEUTICALS, INC.
i b e cd«,ﬂ[ fZ"L /é’qu7 /W

Barm Reit, Ph.D.
Vice President, Regulatory Affairs O

Enclosure [ ’s’

-~




AL ﬁ N"OOOC'
General Correspondence .g
> NEW CORRFE
March 15, 1999 g
Julie Rhee g
Project Manager, Division of Metabolism R
& Endocnne Drug Products (HFD-510)
Office of Drug Evaluation II
Center for Drug Evaluation & Research Novo Nordisk
Food and Drug Administration :":"’;:;’""ca’s' Inc.
uie

5600 Fishers Lane
Rockville, MD 20857

100 Overiook Center
Princeton, NJ 08540-7810

Tel. 609-987-5800
RE: NDA 20-986 Insulin aspart (Insulin X-14)  Fax608-921-8082
(recombinant DNA origin)

Dear Ms. Rhee:

Reference is made to NDA 20-986 which was submitted on September 15, 1998 for
Insulin aspart (Insulin X-14). At this time we propose the tradename NovoLog™ for this
product.

I request that you submit this proposed name to the Agency’s trademark committee for
review to determine whether it will be acceptable for this product in the U.S. pending
approval of the NDA.

Should you have any questions concerning this issue, please contact Robert Fischer,
Manager of Regulatory Affairs at the above number. .

l/"# \\“\C\b\

[

Sincerély.
NOVO KN

ISK PHARMACEUTICALS Inc. A

Vice President, Regulatory Affairs : \\ v‘ - /IEWS O “"*F

HTTER [INAL (Tuemg

o

oa,

APPEARS THIS WAY
ON ORIGINAL
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Novo.Nordisk

March 8, 1999 AN A YY) 79
Y / (—," g
» ]
Solomon Sobel, M.D , /S ‘ Sl M '
Director, Division of Metabol{m LN B v Nordiek L
& Endocrine Drug Products (HFD-510) SN Pharmaceuticals, inc.
Office of Drug Evaluation II » 29487 Suite 200
Center for Drug Evaluation & Research b 100 Overlook Center
A . s Tl e o Princeton, NJ 08540-7810
. Food and Drug Administration N s Tol. 603.987-5800
5600 Fishers Lane N e e Fax 609-921-8082
Rockville, MD 20857 S
RE: NDA 20-986 Insulin aspart (Insulin X-14)

(recombinant DNA origin)
Dear Dr. Sobel: -

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Reference is also made to the October 7, 1998 fax we received from Dr.
Hae-Young Ahn, which contained a request for data on the effect of mixing insulin aspart
with other long-acting insulins such as NPH and ultralente.

We are-providing the requested information, in duplicate, with the following Phase I Clinical
Trial Report:

ANA/DCD/0S2/UK: “A single centre, randomised, open labelled, two-
period cross-over trial in healthy subjects investigating the effect of NPH
insulin on the pharmacokinetics of insulin aspart when administered as two
injections or mixed prior to injection”

If you have any questions regarding this amendment, please gontactyRobert Fischer, ' , N
Manager, Regulatory Affairs, at (609) 987-5891.

/d

Sincgrely?
NO(ONQRDISK PHARMACEUTICALS, YNC.\

N

A" Reit, Ph.D.
Vice President, Regulatory Affairs

Enclosure \42 o



Form Approved : OMB No 0910-0338

DEPARTMENT OF HEALTH AND HUMAN SERVICES Expiration Date  April 30, 2000
FOOD AND DRUG ADMINISTRATION See OMB Statement on page 2
APPLICATION TO MARKET A NEW DRUG, BIOLOGIC, OR AN FOR FDA USE ONLY

ANTIBIOTIC DRUG FOR HUMAN USE

) APPLICATION NUMBER
(Title 21, Code of Federal Regulations, 314 & 601)

APPLICANT INFORMATION

NAME OF APPLICANT DATE OF SUBMISSION
Novo Nordisk Pharmaceuticals Inc.

03/08/99
TELEPHONE NO gnclude Area Code) FACSIMILE (FAX) Number (Include Area Code)
(609) 987-580 (609) 987-3916

APPLICANT ADDRESS (Number, Street, City, State, Country, ZIP Code or Mail Code, and JAUTHORIZED U.S. AGENT NAME & ADDRESS (Number, Street, City. State. ZIP
U S License number if previously issued). Code, telephone & FAX number ) IF APPLICABLE

100 Overlook Center, Suite 200
Princeton, NJ 08540-7810

PRODUCT DESCRIPTION

NEW DRUG OR ANTIBIOTIC APPLICATION NUMBER, OR BIOLOGICS LICENSE APPLICATION NUMBER (it previously issued) 20-986

ESTABLISHED NAME (e.g.. Proper name, USP/USAN name)  {nsulin Aspart PROPRIETARY NAME (trade name) IF ANY

CHEMICAUBIOCHEMICAUBLOOD PRODUCT NAME (If any) CODE NAME (ifany) Insulin X-14

28 -L-Asparic Acid-Insuiin (human) _

DOSAGE FORM.  Parenteral STRENGTHS. 100 Units/mil ROUTE OF ADMINISTRATION!
Subcutaneous

(PROPOSED; INDICATION(S) FOR USE:
Treatment of Diabetes Mellitus

“PLICATION INFORMATION
JLICATION TYPE
.eck one) NEW DRUG APPLICATION {21 CFR 314.50) D ABBREVIATED APPLICATION (ANDA, AADA, 21 CFR 314.84)

D BIOLOGICS LICENSE APPLICATION (21 CFR part 601) -

IF AN NDA. IDENTIFY THE APPROPRIATE TYPE E 505 (b) (1) D 505 (b) (2) D 507
IF AN ANDA. OR AADA IDENTIFY THE REFERENCE LISTED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION
Name of Drug Holder of Approved Application
TYPE OF SUBMISSION [} 10 GINAL APPLICATION B AMENDMENT TO A PENDING APPLICATION [ resuemission
(check one)
[ eresuemission [ annuAL REPORT () ESTABLISHMENT DESCRIPTION SUPPLEMENT [ supac suppLEMENT
[ erricacy suppLEMENT [0 wseLinG supPLEMENT [ cHEMISTRY MANUFACTURING AND CONTROLS SUPPLEMENT [ oruer

REASON FOR SUBMISSION

PROPOSED MARKETING STATUS {check one) E PRESCRIPTION PRODUCT (Rx) E] OVER-THE-COUNTER PRODUCT (OTC)

NUMBER OF VOLUMES SUSMITTED THIS APPLICATION IS & parer [ parer anD ELECTRONIC O eecrronic
ESTABLISHMENT INFORMATION )

Provide locations of all manufacturing. packaging and control sites for drug substance and drug product (continuation sheets may be used if necessary). include name.
address, contact telephone number, registration number (CFN), DMF number, and manufacturing steps and/or type of testing (e.9. Final dosage form, Stability testing)
conauctec at the site  Please indicate whether the site is ready for inspection or, if not. when it will be ready.

ISee attached pages for manufacturing information. Company contact person is Robert Fischer, Manager Regulatory Affairs. Telephone No.:
509-987-5831. Fax No  609-387-3916 .Sites will be ready for PAl on January 2, 1999.

‘'oss References (list related License Applications, INDs, NDAs, PMAs, 510(k)s, IDEs, BMFs and DMFs referenced in the current
piication}

IND —— NDA's 19-938
IDMF Nos. ————————

FORM FDA 356h (7/97) PAGE 1



ORIGINAL

NDA AMENDMENT

L
B
S }
Human Pharmacokinetics and Bioavailability % 5 ¢
ORIG AMENDMENT 3
<

February 26, 1999

Solomon Sobel, M.D

Director, Division of Metabolism Novo Nordisk

& Endocrine Drug Products (HFD-510) Pharmaceuticals, Inc.
Office of Drug Evaluation 11 Suite 200

100 Overlook Center
Princeton, NJ 08540-7810

Tel. 603-987-5800
Fax 609-921-8082

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

lvi(
RE: NDA 20-986 Insulin aspart (Insulin X-14) / {/0/ d /
(recombinant DNA origin) KE F 7, /u/ \/
Dear Dr. Sobel: [ Jﬂ / / s
Reference is made to NDA 20-986 for Insulm aspart (Insulin X-14) which was sub / /-
September 15, 1998. Reference is also made to the February 3, 1999 fax we recenved

Dr. Hae-Young Ahn, which contained a request for information regarding calculation of
insulin aspart levels in study ANA/DCD/022/UK. \\/ S / ?,c/

We are providing, attached, the information requested by the Biopharm reviewer to be
amended to the above referenced NDA.

If vou have any questions regarding this amendment, please contact Robert Fischer,
Manager, Regulatory Affairs, at (609) 987-5891.

REVIEWS COMPLETED
Sincerely,/”.
NO\"O)QORD K PHARMACEUTICALS, INC. ¢S50 ACTION:
/ .
' DLETTE? EXfar CIvemo
S L1945
CSO INITIALS DATE
Barr\ eit, Ph.D. ‘ ﬂ.a/f\awﬂ\ review IA—(/WWY

Vice President, Regulatory Affairs

Enclosure (D"PW’T
~ \}&U{e\ 5
o)



ORIGINAL W

NDA AMENDMENT ‘ g
4

ORIG AMENDMENT (]

February 19, 1999 3
Solomon Sobel, M.D ﬁé () <

Director, Division of Metabolism
& Endocrine Drug Products (HFD-510)

\
S

Office of Drug Evaluation II B  Novo Nordisk
Center for Drug Evaluation & Research Pharmaceuticals, inc.
Food and Drug Administration - Suite 200

5600 Fishers Lane 100 Overlook Center

Princeton, NJ 08540-7810

Tel. 609-987-5800
Fax 608-921-8082

Rockville, MD 20857

RE: NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted September
15,1998. In the cover letter to that submission it was stated that Novo Nordisk would provide
stability data on three manufacturing scale batches of drug substance as it becomes available.

We are now amending the NDA with three-month stability for three launch scale batches of drug
substance. Also enclosed is a diskette containing the stability data in SAS format. Each data set has

been stored on the diskette in the following structure:

¢ Insulin Aspart drug substance (launch scale)

— REVIEWS COMPLETED

i 050 ACTION: _
Clestrer OnaL COMemo

CSO INITIALS DATE

L

We are also submitting at this time, Certificates of Analysis for three launch scale batches of drug
product in each of the following product presentations:

Insulin Aspart Penfill® —100 U/ml
Insulin Aspart Penfill® 3 ml, 100 U/m]
Insulin Aspart vial 10 ml, 100 U/ml



Solomon Sobel, MD
February 19, 1999
Page 2

Finally, we are submitting an amendment to our Environmental Assessment. Please replace our
previous Environmental Assessment, Volume 9, Section 3.5, page 118 of NDA 20-986 with the EA
enclosed. The enclosed version reflects the language requested from Dr. William Berlin during his
telephone conversation with Robert Fischer, and includes the statement from 21 CFR, 25.15 stating
that to the best of our knowledge, no extraordinary circumstances exist which would nullify a
categorical exclusion for submitting an Environmental Assessment.

If you have any questions regarding this amendment, please contact Robert Fischer, Manager,
Regulatory Affairs, at (609) 987-5891.

" Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

it Yoo S t7 fr fonre Rt

Barry Reit, Ph.D.
Vice President, Regulatory Affairs

Enclosure
BR/ROF1/paka

H\x14nda\amendments' — cmc amendmeit

APPEARS THIS WAY
ON ORIGINAL



NDA AMENDMENT ORIG AMENDMENT
Chemistry Manufacturing and Controls B{

January 29, 1999

Novo Nordisk

N (
5

Solomon Sobel, M.D
Director, Division of Metabolism

& Endocrine Drug Products (HFD-510) E— P ot Inc.

Office of Drug Evaluation II Suite 200

Center for Drug Evaluation & Research : 100 Overlook Center

Food and Drug Administration :""cmn' NJ 08540-7810
. ol. 609-987-5800

5600 Fishers Lane Fax 609—921-8%082

Rockville, MD 20857

RE: NDA 20-986 Insulin aspart (Insulin X-14)

(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. Reference is also made to the January 14, 1999 fax we received from
Dr. Cooney, FDA Microbiology Reviewer, which contained Microbiology comments to the
submission.

As requested, we are providing an amendment containing documentation to address the
stated concerns. We are also providing an additional desk copy of the amendment as
requested.

If you have any questions regarding this amendment, please contact Robert Fischer,
Manager, Regulatory Affairs, at (609) 987-5891.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

WV %ﬂ( ﬂfd\/
Barry Reit, Ph.D. |
Vice President, Regulatory Affairs

cc: Desk copy
Enclosure APFEARS THIS WAY

OR ORIGINAL

BR/ROFI1/pk



NDA AMENDMENT 0 R l G I N A L

January 21, 1999 ORIG AMENDMENT

Novo Nordisk

:\ﬁ;.

Solomon Sobel, M.D
Director, Division of Metabolism

& Endocrine Drug Products (HFD-510) z:::n’:‘::’::;::als Inc.
Office of Drug Evaluation II Suite 200

100 Overiook Center
Princéton, NJ 08540-7810

Tel. 609-387-5800
Fax 609-921-8082

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:
Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14) which was submitted
September 15, 1998. In the cover letter of that submission it was stated that Novo Nordisk
would change the closure for the product to one which contained ——

~—— . Novo Nordisk committed to amending the Insulin aspart NDA with new
information on the container closure when it became available. We are now amending the
NDA for insulin aspart with the following two reports concerning the new closure:

e Comparison of the stability of three batches of Insulin Aspart, PenFill 3 ml, 100 U/ml

closed with and one batch of Insulin Aspart, PenFlIll,
3 ml, 100 U/ml closed with .and
e Compatibility testing of - and Insulin

Aspart, 100 U/ml.

If you have any questions regarding this amendment, please contact Robert Fischer,
1, Regulatory Affairs, at (609) 987-5891.

Si ce{e(] |

Tely! : REVIEWS COM
N \f()/b’éORDISK PHARMACEUTICALS, INC. FLETED
£SO ACTION:
CJierer OInaL [Memo
y Reilt, Ph.D.
Vice President, Regulatory Affairs CSO INITIALS DATE
Enclosure
BR/ROFLl/paka

H:\rofi\x 14\amend\12199 closure amendment



ORIGINAL

E
?, ORIG AMENSMENT
NDA AMENDMENT Z S
120 DAY SAFETY UPDATE o
REVIEWS COMPLETED 3
<
January 14, 1999 CSO ACTION: -
CJerer CInas CImemo DaY;
‘Solomon Sobel, M.D CSO INITIALS DATE — g:::n':‘::':::als Inc.
Director, Division of Metabolis ! Suite 200
& Endocrine Drug Products (HFD-510) T i 100 Overlook Center
. A R Princeton, NJ 08540-7810
Office of Drug Evaluation 11 O N el 609.987-5800
Center for Drug Evaluation & Research e . ’*‘ Fax 609-921-8082
Food and Drug Administration ! Iae R\
5600 Fishers Lane b 0y l
Rockville, MD 20857 y 9
RE: NDA 20-986 Insulin aspart-@nsdfin X-14)

~-  (recombinant DNA origin)
Dear Dr. Sobel:

Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14). At this time
we are amending NDA 20-986 to provide the referenced safety update.

This safety update includes accumulated safety information on all trials completed
before August 5, 1998. For ongoing trials, information has been included on
adverse event (AE) withdrawals and serious adverse events (SAEs) up to the
cutoff date of August 5, 1998.

Case report forms for patients who discontinued due to adverse events are
included for studies ANA/DCD/050/EU, —

ANA/DCD/036/USA (extension) and - Please note that for
study ANA/DCD/050/EU (the ongoing extension trial of study
ANA/DCD/035/EU) the complete case report forms are not yet available but will
be included in the final report for that study.

The information presented in the safety update is consistent with the draft package
insert submitted with the NDA. Therefore, product labeling is not updated at this
time.

In the cover letter to the NDA, we stated that the completed trial report for the
ANA/DCD/036 extension study would be submitted with this update. Due to
some delays in database transfer, the target date for the trial report is March 1999



at which time it will be submitted. Please note that full safety data as well as
antibody data for this study are included in the safety update.

If you have any questions regarding this submission, please contact Robert
Fischer, Manager, Regulatory Affairs at (609) 987-5891 or by E-mail at
ROFI@Novo.dk.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

Managfe e %m o P

Barry Reit, Ph.D.
Vice President, Regulatory Affairs

attachment

APPEARS THIS WAY
ON ORIGINAL



REVIEWS COMPLETED 'g O R , GINAL
NDA AMENDMENT 4

€S0 ACTION: o

2 OR!

CJiermer [@fAL CImemo o G AMENDMENT
November 16, 1998 §-15-¢r¢ ® 4 'S

£SO INITIALS DATE Nym
Solomon Sobel, M.D shed veu e r‘)h'm —-)\/ /17 Novo Nordi
Director, Division of Metabolism p::f,,,;::"jfca,s' Inc.
& Endocrine Drug Products (HFD-510) Suite 200

100 Overlook Center
Princeton, NJ 08540-7810

Tel. 609-987-5800
Fax 608-921-8082

Office of Drug Evaluation II

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: NDA 20-986 Insulin aspart (Insulin X-14)
(recombinant DNA origin)

Dear Dr. Sobel:
Reference is made to NDA 20-986 for Insulin aspart (Insulin X-14). Further reference is
made to a telephone call from Julie Rhee, FDA, which was received by Robert Fischer
on October 19, 1998. At that time, it was requested that Novo Nordisk submit data sets
for the adequate and well controlled trials. §
S’ )
&

oy
v

e e *\f" !

5 \ﬁw'
ANA/DCD/03S/EU N\)\\ /v"\) \ .i L\"a ,9/

At this time, we are submitting data sets for the following studies:

ANA/DCD/036/USA
ANA/DCD/037/USA

A document describing the procedure for importing the SAS data sets and statisjjcal S%\é
programs is attached.

Please note that upon further review, we have discovered that for the 036 trial, in \X\lected \R) _
End of Text Listing 0 the center ID numbers and addresses are correct, however, :
investigator names and addresses are not aligned properly. Therefore, should you need o i \‘

link the database center code, investigator name and address, we are providing, for th

036 trial, the raw data listing “subject information” which lists, for each site, the database SI //
center code, center ID and center address. Also attached is a listing of the principal y

investigators, site addresses and site numbers (center ID).



As requested by Julie Rhee, an additional copy of all information has been included.

If you have any questions regarding this submission, please contact Robert Fischer,
Manager, Regulatory Affairs.

Since eg
NOVYO, PHARMACEUTICALS, INC.

¢ Reit, Ph.D.
Vice President, Regulatory Affairs

cc: Julie Rhee, Project Manager

attachment

APPEARS THIS WAY
ON ORIGINAL



i JIl LivE%” oRiG AMENDMENT
NDA AMENDMENT LU

October 20, 1998 Py (of t s
)

Novo Nord

Solomon Sobel, M.D

Director, Division of Metabolism
& Endocrine Drug Products (HFI!)-SIO)
Office of Drug Evaluation 11

Center for Drug Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

OCT 211998
@ b

-?,

3 6’

E Novo Nordisk

Pharmaceuticals, Inc.

Suite 200
100 Overlook Center
Princeton, NJ 08540-7810 >

Tel. 609-987-5800
RE: NDA 20-986 Insulin aspart (Insulin X-14) Fax 609-921-8082
(recombinant DNA origin)
Dear Dr. Sobel:
<«
Reference is made to NDA 20-986 which was submitted on September 16, 1998 for Insulin aspart
(Insulin X-14). Further reference is made to our amendment of October 9, 1998 to NDA 20-986.

At this time, we are submitting data sets for the following studies: ANA/DCD/023/DK,
ANA/DCD/027/D on a compact disc and ANA/DCD/026/US on two dxskettes Brief descriptions of the
Microsoft Excel files are attached. , -

As requested in the fax communication dated 10/7/98 from Dr. Hae-Young Ahn, the data tape
submissions include raw insulin concentrations for all pharmacokinetic studies. When performing
analyses on the raw data, it should be noted that the insulin aspart numbers are raw read outs from the

. assay. The standard curve for insulin aspart is different from
human insulin, as validated in study No. 950106 from Novo Nordisk, Pharmaceuticals Development.
Immunochemistry, which is submitted in the insulin aspart NDA vol. 31 page 146. To perform analyses
on the raw assay data, the insulin aspart values therefore must be transformed to insulin aspart
concentrations using the formula:

Aspart_corrected =/ —*Lab_Aspart)/, ——-Lab_Aspart)
where “Lab_aspart” is the raw number as reported from the laboratory.

As requested by Julie Rhee, an additional copy of all information has been included. If you have any
questions regarding this submission, please contact Robert Fischer, Manager, Regulatory Affairs.

Sincerely.

REVIEWS COMPLETED

Ve President, Regulatory Affairs _
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NDA AMENDMENT <
©
i C . ORIGAMENDMENT 3
October 8, 1998 _ <
,CVV//;W Y2 7L/, g
g H’
((]‘O %//S/ ‘“ ::vo Nordisk .

Solomon Sobel, M.D

Director, Division of Metabolisvm /

& Endocrine Drug Products (HFD-510 :{/ 2 Z/ {
Office of Drug Evaluation II

Center for Drug Evaluation & Research

Food and Drug Administration

5600 Fishers Lane
Rockville, MD 20857

Suite 200
100 Overlook Center

U\

RE: NDA 20-986 Insulin aspart (Insulin X-14) /S /
(recombinant DNA origin) \
- ”
. G

Dear Dr. Sobel:

Reference is made to NDA 20-986 which was submitted on September 16, 1998 for
Insulin aspart (Insulin X-14). Further reference is made a fax communication from
Julie Rhee, FDA, which was received by Robert Fischer on June 10, 1998. This
communication contained Biopharm review comments to Novo Nordisk’s May 14,
1998 submission outlining the proposed format for the NDA. The comments stated
that:

1. Novo Nordisk should submit study synopses in Word version 7.x and PK and PD data
in either Excel format (preferred) or ASCII format for each study considered pivotal
to the proposed labeling, submitted to Section VI (Human Bioavailability and
Pharmacokinetics). For each study, both raw concentration vs. time data and
calculated parameters should be provided, if possible.

2. A copy of the proposed labeling (annotated) should be submitted in Word version 7.x.

Novo Nordisk committed to subrmttmg the requested information within 30 days of tgsl
submission of the NDA. ‘QQ_) "
29 AWt

At this time, we are submitting study synopses in Wqyd f at fo,’.w } chowmg ,ﬁudles
7[n 0 f‘*ﬁ
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1 Clinical Pharmacology Trials - Healthy Subjects
. ANA/DCD/022/UK
ANA/DCD/044/UK
ANA/DCD/045/UK
ANA/DCD/023/D
ANA/DCD/026/USA
ANA/DCD/027/D
ANA/DCD/039/UK

2 Clinical Pharmacology Trials - Diabetic Subjects
ANA/DCD/024/UK

s

ANA/DCD/043/DK

ANA/DCD/030/DK/N

LI

Clinical Pharmacology Trials

Also, please find copies of the annotated labeling in Word format.

In addition, we are submitting data sets for the following studies ANA/DCD/022/UK,
ANA/DCD/024/UK, ANA/DCD/030/DK/N, ANA/DCD/039/UK and
ANA/DCD/043/DK. A brief description of the Microsoft Excel files is attached. Data sets
for three additional trials, ANA/DCD/023/DK, ANA/DCD/026/US and
ANA/DCD/027/D will follow in a separate submission.

As requested in the fax communication dated 10/7/98 from Dr. Hae-Young Ahn, the data
tape submissions will include raw insulin concentrations for all pharmacokinetic studies.
When performing analyses on the raw data, it should be noted that the insulin aspart
numbers are raw read outs from the - . assay. The
standard curve for insulin aspart is different from human insulin, as validated in study
No. 950106 from Novo Nordisk, Pharmaceuticals Development, Immunochemistry,
which is submitted in the insulin aspart NDA vol. 31 page 146. To perform analyses on
the raw assay data, the insulin aspart values therefore must be transformed to insulin
aspart concentrations using the formula:

Aspart_corrected = (— *Lab_Aspart)/ —:Lab_Aspart)



‘where “Lab_aspart” is the raw number as reported from the laboratory.
As requested by Julie Rhee, an additional copy of all information has been included.

If you have any questions regarding this submission, please contact Robert Fischer,
Manager, Regulatory Affairs.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

/ &
A P2ttt Ao Bracy fuX
Barry Reit, Ph.D.
Vice President, Regulatory Affairs
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APPEARS THIS WAY
ON ORIGINAL



September 15, 1998

Solomon Sobel, M.D
Director, Division of Metabolism

Novo Nordi:

& Endocrine Drug Products (HFD-514§ p- g

Office of Drug Evaluation II H

Center for Drug Evaluation & Res “ )

Food and Drug Administration porgiadpnshrr NP
5600 FiShCl’S Lane Suite 200

Rockville, MD 20857 ;?:\g::'nlo:‘; gg:;;fmo
RE: NDA 20-986 Insulin aspart (Insulin X-14)  Te. 8093873800

(recombinant DNA origin)

Dear Dr. Sobel:

Reference is made to IND ——  which was filed on June 29, 1995 for Insulin aspart
(Insulin X-14) for the treatment of diabetes mellitus. We are herewith submitting an
onginal NDA for this product. Insulin aspart is a new molecular entity and is an
injectable rapid acting human insulin analog. Insulin aspart differs from regular human
insulin by its rapid onset and shorter duration of action. Because of the fast onset of
action, the injection of insulin aspart should be made immediately before a meal.

Novo Nordisk is filing for approval of this product in the following packaging
presentations:

10 m] vial

—

PenFilly 3 ml cartridge

Preﬁl]ed; 3 ml syringe

Please note that, as reflected in the labeling, the intent of Novo Nordisk is to market only
the 10 ml vial, PenFilly 3 ml cartridge and Prefilledq 3 ml syringe at the present time.
PenFill; 3 ml cartridges are designed to be used in the NovoPen 3 insulin pen which was
approved by FDA in NDA 19-938 S/021 for Novoling R. Should Novo Nordisk decide to
market the other presentations, labeling will be submitted to FDA for review. Please note,
also. that, in the NDA, the term “Novolet” is used to describe the Prefilled syringe.
Novolet™ is the approved name for the Prefilled syringe in Europe.

The NDA contains an annotated physician’s package insert and draft carton, vial and
cartridge labeling referring to the tradename which has been applied for
but has not been approved by FDA. When a tradename has been approved, updated draft
labeling will be amended to the NDA. A patient insert will also be prepared and amended
to the NDA.




This application is formatted according to 21CFR £314.50 and follows the “Guideline on
Formatting, Assembling and Submitting New Drug and Antibiotic Applications”, the
“Guideline for the Format and Content of the Clinical and Statistical Sections of New
Drug Applications” and the “Guidance for the Submission of Chemistry, Manufacturing
and Controls Information for a Therapeutic Recombinant DNA-Derived Product or a
Monoclonal Antibody Product for In-Vivo Use”. The initial User Fee due for this
submission has been paid (Form 3397 is provided). A debarment statement and patent
certification are included.

The following agreements for this NDA have been made between the Food and Drug
. Administration (FDA) Division of Metabolism and Endocrine Drugs and Novo Nordisk
regarding the filing of this application:

On April 7, 1997 statistical review comments were received from FDA to the phase III
protocols. Novo Nordisk responded to these comments on June 30, 1997 and provided a
draft statistical analysis plan for the phase III studies. FDA sent further comments to the
draft statistical analysis plan on August 13, 1997. A telephone conference was held on
September 23, 1997 to discuss the analysis plan. The following points were agreed upon:

¢ In the final statistical analysis plan the primary endpoint in phase III, HbA,, would be
changed to a criteria of proving non-inferiority of insulin aspart to human insulin,
while taking the comparative hypoglycemia rates into account.

e Novo Nordisk agreed to include a meal-test in approximately 200 patients in the
ongoing trial ANA/DCD/036/US which would explore the impact of insulin
antibodies on postprandial plasma glucose control for insulin aspart and regular human
insulin. The final report will be submitted with the 120 day safety update.

In a Pre-NDA CMC Meeting held on April 15, 1998 between representatives of the
Division of Metabolism of Endocrine Drugs and the Office of New Drug Chemistry
(FDA) and Novo Nordisk it was agreed that:

—



_

On June 10, 1998 a fax communication from Julie Rhee, FDA, was received by Robert
Fischer. This communication contained Biopharm review comments to Novo Nordisk’s
May 14, 1998 submission outlining the propased format for the NDA. The comments
stated that: :

1. Novo Nordisk should submit study synopses in Word version 7.x and PK and PD data
in either Excel format (preferred) or ASCII format for each study considered pivotal
to the proposed labeling, submitted to Section VI (Human Bioavailability and
Pharmacokinetics). For each study, both raw concentration vs. time data and
calculated parameters should be provided, if possible. - -

2. A copy of the proposed labeling (annotated) should be submitted in Word version 7.x.

Novo Nordisk will submit the requested information within 30 days of the submission of
the NDA.

As agreed in a telephone conversation between Robert Fischer and Dr. William Berlin,
FDA, on August 17, 1998, Novo Nordisk will submit analytical test methods and method
validation reports for the drug substance and drug product in Section IV (Samples,
Methods Validation and Labeling) only.

As agreed in a telephone conversation between Robert Fischer and Julie Rhee, FDA, on
August 31, 1998, a desk copy of the Sterilization Validation documentation is included in
the application to be forwarded to the Microbiology reviewer. This copy is bound in a
white Microbiology binder. The original NDA pagination has been retained in these
volumes.



The following points refer to the format of this NDA:

Centain preclinical study reports performed with old drug substance material which have
been repeated with the current material have been excluded from Item 5 of the NDA. All
preclinical study reports have been submitted to the IND. A list of all study reports not
included in the NDA are included in the Nonclinical Pharmacology and Toxicology
section of the NDA.

Patient data listings (PDL) for the adequate and well controlled clinical trials are
included in Item 11 only. This data is tabulated for each individual study by patient and
contains the same data as called for in 21 CFR 314.50 (f) (1). Patient data listings for all
other studies are submitted as attachments to the clinical study reports.

Case Report Forms (CRF) for patients who died or withdrew from clinical trials due to
an adverse event from the adequate and well controlled clinical trials are included in Item
12 only. Case Report Forms for all other studies are submitted as attachments to the
clinical study reports.

The 120 day Safety Update will be a re-analysis of all safety data. In addition to the
Integrated Summary of Safety, the 120 day safety update will contain safety information
from the trials ANA/DCD/050, ANA/DCD/036 ext., - — :
and cover the period from the
clinical cut-off-date of December 5, 1997 to a cut-off-date of August 5, 1998. As study
—will be ongoing at the cutoff date, the 120 day safety update will include only serious
adverse events and demographic information for that study.

Upon request, Novo Nordisk will submit the following electronically:

¢ Clinical trial reports and the corresponding data set for the adequate and well
controlled trials.

o Integrated clinical summaries and the corresponding data set.

If you have any questions regarding this submission, please contact Robert Fischer,
Manager, Regulatory Affairs.

Sincerely,
NOVO NORDISK PHARMACEUTICALS, INC.

ma E&fﬁ&ﬁ /ﬁ’L /3‘5*447 /8“;5

Barrv Reit, Ph.D.
Vice President, Regulatory Affairs
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cc. Field Copy with certification submitted to
Food and Drug Administration
10 Waterview Blvd.
Parsippany, N.J. 07054
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Expirsuon Dete: Apri 30, 2000
FOOD AND DRUG ADMINISTRATION See OMS Statement on pege 2
APPLICATION TO MARKET A NEW DRUG, BIOLOGIC, OR AN FOR FDA USE ONLY
ANTIBIOTIC DRUG FOR HUMAN USE APPLICATION NUMBER
(Title 21, Code of Federal Regulations, 314 & 601)
APPLICANT INFORMATION
NAME OF APPLICANT DATE OF SUBMISSION _
Novo Nordisk Pharmaceuticsis inc. 09/15/98 Pt =
{ébg;goa»;g 5~8° inciuce Ares Code) zsggrguaz_, cg X 38 7‘- (inciuce Ares Code) - _\.

JAPPLICANT ADDRESS (Number, Strwet. City, State, Country, ZIP Cooe or Maid Code, and
U.S. License number if previously ssuved).

100 Overiook Center, Suite 200

Princeton, NJ 08540-7810

|PRODUCT DESCRIPTION

NEW DRUG OR ANTIBIOTIC APPLICATION NUMBER, OR BIOLOGICS LICENSE APPLICATION NUMBER (i previously issued)
ESTABLISHED NAME (#.9.. Proper name, USP/USAN name)  ngulin Aspan IPROPNETARY NAME (tracle neme) IF ANY

CHEMICAL/BIOCHEMICAL/BLOOD PRODUCT NAME (¥ any)
28  -L-Asparbc Acd-insuln (human)

DOSAGE FORM. Parenteral |ST'RENGTHSZ 100 Units/mii

(PROPOSED) INDICATION(S) FOR USE.
Treatment of Diabetes Meliitus

CODE NAME (Wany)  Insulin X-14

ROUTE OF ADMINISTRATION.
Subcutaneous

"PPLICATION INFORMATION
*PLICATION TYPE
(check one) X NEW DRUG APPLICATION (21 CFR 314.50) [J ABBREVIATED APPLICATION (ANDA, AADA. 21 CFR 314.94)

O 8i0LOGICS LICENSE APPLICATION (21 CFR part 801)

|iF AN NDA. IDENTIFY THE APPROPRIATE TYPE B sosmy (1) O s0sm @ O sor -
IF AN ANDA. OR AADA, IDENTIFY THE REFERENCE UISTED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION
Narme of Drug Holder of Approved Application
(“’"E 2::“3”'55'0” B3 oRIGINAL APPLICATION ) AMENDMENT TO A PENOING APPLICATION [0 resvemission
O eresusmission O awwuaL reporT ] eSTABLISHMENT DESCRIPTION SUPPLEMENT O sueac surpLEMENT
O erricacy supPLEMENT [ LABELNG SUPPLEMENT [ cHEMISTRY MANUFACTURING AND CONTROLS SUPPLEMENT [ oner

REASON FOR SUBMISSION Original New Drug Application

PROPOSED MARKETING STATUS (check one) & erescrirnon PROOUCT (Rx) [0 OVER-THE-COUNTER PRODUCT (OTC)

NUMBER OF VOLUMES SUBMITTED 266 THIS APPLICATION IS B earer O rarer ano ELECTRONIC O etecrrome
ESTABLISHMENT INFORMATION

Provice locatons of all manufacturing, packaging and conrol sites for drug substance and drug product (continustion sheets may be usad if necessary). inciude name,
address contact. telephone number, registration number (CFN), DMF number, and manufacturing steps and/or type of 1esting (e.9. Final dosage form, Stability msting)
conducted at the site  Please ndicats whether the site is ready for inspection or, f not when it witt be ready.

ISee attached pages for manufacturing information. Company contact person is Robert Fischer, Manager Regulatory Affairs. Telephone No.:
509-987-5891, Fax No.: 609-987-3916 .Sites will bs ready for PAI on January 2, 1999.

-oss Roferences (list related License Applications, INDs, NDAs, PMAs, 510{k)s, IDEs, BMFs and DMFs referenced in the current

_gplication}
IND — NDA's 15-938

ODMF Nos. ———

FORM FDA 358h (7/97) PAGE 1



AC meeting was not held.



There are no FR notices.
This product is to be marketed as Rx.

This product is not a DESI product.

APPEARS THIS WAY
ON ORIGINAL



Advertising material is not available.

APPEARS THIS WAY
ON ORIGINAL



Food and Drug Administration

Center for Drug Evaluation and Research

Office of Clinical Pharmacology and Biopharmaceutics
Division of Pharmaceutical Evaluation Il (HFD-870)

Memorandum A
4 1
To: JulieRhee,csO AV ¢ [ ,
NDA 20-986 IS “( 16( 7! ¢
From: Michael J. Fossler !
VU _
Through: Hae-Young Ahn, Team Leader , S I 70/n) 24
Date: 6 October 1998
Re: 45 Day Filing Memo for NDA 20-986 (Insulin Aspart)

Novo Nordisk has submitted NDA 20-986 for Insulin Aspart, a fast-acting analog of human
insulin. By substituting aspartic acid for proline at position 28 in the B-chain, there is
reduced insulin hexamer formation, which results in faster absorption. Insulin aspart will
- be marketed in 10 ml vials and 3 ml syringes, as well as 3 ml cartridges for the NovoPen®
autom&ic!njection device. Insulin aspart should be dosed immediately before meals.

A total of 12 clinical pharmacology trials were performed for insulin aspart. Trials were
performed in normal volunteers, Type 1 diabetic patients (adult and pediatric), and Type 2
patients. The attached tables summarize the results. The data show that insulin aspart is
absorbed faster than human insulin, as shown by its higher Cmax and shorter tmax. The
extent of absorption of insulin aspart is similar to human insulin. Validation data for the
two assays used in the trials were included. Notably, a mixing study to determine whether
the fast absorption of insulin aspart is preserved when mixed with NPH or Ultralente was
not performed. A similar product (insulin lispro) showed a great decrease in the rate of
absorption when mixed with NPH. Ultralente had no effect.

The firm has “corrected” the insulin concentration data from normal volunteers for
baseline endogenous insulin by using c-peptide levels. The uncorrected data will be
requested by the reviewer.

Recommendation

NDA 20-986 is filable from a clinical pharmacology/biopharmaceutics perspective. The
comments below should be sent to the firm.

Comments to be sent to firm:

1) When submitting the raw insulin concentration vs. time data for all studies, the data
uncorrected for c-peptide levels should be submitted in addition to the corrected
data.

2) Piease provide any data on the effect of mixing insulin aspart with other long-acting
insulins such as NPH and ultralente.

CC: HFD-870(Ahn, Chen, M.) Central Document Room (Barbara Murphy)



HEALTH CARE DEVELOPMENT
Insulin Aspart / Application Summary

[

Summary of Pharmacokinetics and
Bloavailability Dsta

Date: 6 July 1998 | Status: Findd | Novo Nordisk

Version No.: 1 | Page:

Trial Tabulation A.1 Clinical Pharmacology Trials - Healthy Subjects

Triad ID Trial Type and Design ~ Treatment/Dose Treated/ Age Range, years (mean)  Conclusions
(ANA/DCDY) Durstion of Treatment dose  Sex (M/F)
Investigator (total)  Race (B/W/O)
—_— Subjects
022UK Pharmacokinetic/ Usp: 0.1 Ukg, s.c. 24 19-50 (31) - [Asp was absorbed faster and retumed faster (0 bascline than Hi did as assessed by
pharmacodynamic HI: 0.1 Ukg,sc. 25 25M (100%) an eatier Gqu, 80d 8 shorter MRT.
31/1/M5, 127195  Randomized, double- (25) 25 W (100%) - AUC,, a0d C o, Were significantly highes for LAsp than for 1.
blind, 2-period 2 single doses; minimum [-week 25 fasting healthy subjects - AC o Was significantly larger and (o, Was significantly carlier for 1Asp than
crossover washout between doses for Hi. There was no statistically significant diffesence In AUC,,.
- No SAEs were reported. No subject withdrew due 10 an AE.
- 20 subjects had & wtal of 43 now-serious AEs: 26 occwred after trestment with [Asp
" and 19 after treatinent with HI. :
023D Euglycaemic clamp Usp:  02UAg. sc. 4 13:34(26) - 1Asp was sbsorbed faster and the onset of sction was faster as demonstrated by an
Dr. T. Helse Randomized, double- HI: 0.2 Ug, s.c. 24 24 M(100%) cartier and higher C.. and an earller (GIR...
3/2/95,20/4/95  blind, 2-period (24) 24 W (100%) - The duration of action of LIAsp was shorter than that of H) as sssessed by a earlier
crossover 2 single doses; I- 0 2-week 24 healthy subjects tavcw-
washout between doses - AUCqm was statistically significantly lowes for [Asp than for H.
- AUC,, was siatistically sigaificantly higher for tAsp than for HI, whereas I, and
MRT were statistically significanlly carlier/shortes for [Asp.
- No SAEs were reporied. No subject withdrew due to an AE.
- 2 mild AEs were reporied: hyperbilicublnemis snd clevated GOT (ASAT) levels.
APPEARS THIS WAY

ON ORIGINAL




HEALTH CARE DEVELOPMENT
Insulin Aspart / Application Summary

Summary of Pharmacokinetics and
Biloavsilability Dats

Dale:
Version No.:

6 July 1998

Status:
1 | Pege:

Find | Novo Nordisk

Trial Tabulation A.1 Clinical Pharmacology Trials - Healthy Subjects

Trial 1D Trial Type and Design  Trestment/Dose Trested/ Age Range, years (ncan)  Conclusions
(ANA/DCDY) Duration of Trestment dose  Sex (M/F)
lavestigator (total)  Race (B/W/O)
Subjects
026/USA Euglycaemic clamp Hsp: 02UKkg,s.c. 20 1940 (31) - The onset of the glucose lowering action of LAsp did mot difer between injection
“=—"""" Randomized, doudle-  HI: 0.2 U/kg, s.c. 20 20 M (100%) sites as assessed by similar tGIR_.. Howeves, the duration of the glucose lowering
16/3/96, 2371196  blind, 6-period 200 28B;14W;40 action was shorter for the abdominal injections than for the deltold or thigh
crossover 6 single doses; minimum 1-week (10%770%20%) injections, as assessed by ty ey The total smount of glucose infused was10-14%
washout between doses 20 healthy subjects lower for the abdomen than for the other siies. GIR and insulin parameters for LAsp
in deltold and thigh Injections were clinically and statistically similas.

- The pharmacodynamic daia from this cuglycacmic clamp study showed & more rapid
and shorter-acting glucose lowering action of LAsp compared with H as asscssed by
taae 804 L. The maximal glucose lnfisslon rate (GIR,,.) was higher for IAsp than
for Hl for cach of the three Injection skes. [Asp was absorbed more rapidly, reached
8 highes maximal concentration snd hed & lower MRT than Hl did.

- No SAEs were reported. No subject withdrew due 0 an AE.

- | mild AE was reported during treatment with .

021D Euglycaemic clamp/  Usp: 0.2 Ukg, s.c. 10 lAsp: 2221Q25) - lAsp displayed a lower intra-subject varisbility I the time to peak concentration
e Intra-/inier-subject Hi: 0.2 U/kg, s.c. 0 HI: . 22-28 (29) (Ccay) 80 time 10 peak effect (VGIR,,,) compared o HI.
6/1198,26/2/96  variations . (200 20M (100%) - There were no other major differences in the intre- and Inter-subject variabliity In
Randomized, double- 4 single doses; 4- 1o 21 -day 20 W (100%) phammacokinctic or pharmacodynamic parameters.
blind, paralicl-group .  washowt between doses 20 healthy subjects - LAsp exhibited s more rapid time action profile, 8 shorter duration of action and &

more intense maximal effect compared to HI.'

No SAEs were reporied. One subject in the [Asp group withdrew duc b0
thrombophlebitis (modersic; trial product relation: possible).

6 AEs were reporied: ) in cach treatment group.

APPEARS THIS WAY
ON ORIGINAL




HEALTH CARE DEVELOPMENT
Insulin Aspart / Applicstion Summary

(1]

Summary of Pharmacokinctics and

Bioavailability Daia

Date:
Version No.:

6 July 1998 | Siatus:
) | Page:

Find | Novo Nordisk

Trial Tabulation A.1 Clinical Pharmacology Trials - Healthy Subjects

Triad ID Trial Fype and Design  Treatmeat/Dose Trested/ Age Range, years (mean)  Conclusions
(ANA/DCIV) Duration of Treatment dose  Sex (MF)
Investigator (lolal)  Race (B/W/O)
Subjects
039/UK Venericular Usp: 1.5 mUAg/min, Lv. 17 18-39 (28) - QTc did nat differ between trestments a3 assessed by ANCOVA analysis and
—— repolarzation HI: 1.5 mU/kg/min, i.v. 1 17 M (100%) supported by equivalence in QT dispersion.
187191, 19/1187 Randomized, double- (17 1 WI00%) - Foc the primary endpoint, QTc, the upper C.I. limit was below -
blind, 2-period 2 single doses given over 120 min; 17 healthy subjects - Equivalencs was obisined with regard 10 electrolyte, noradrenaline and glucagon
cr0a30ves 28- W 56-day washout between plasma conceatrations. Equivalence was not obtalscd for plasma sdrenaline, but
doses there was 20 statistically significant difference betweea the treatments.
- Clearance of the two insullas was similer.
- No SAEs were reporied. No subject withdrew due 10 an AE.
0 - Two subjects had AE3 (hesdache and migralne) which were judged as relsied to 1Asp
trestment.
044/UK Bioequivalence/ Msp: 006 Ukg, 3¢, p] Total: 2047(39) - Based on the saalysis of AUC,q ) blocquivalence between 1Asp New Method and
— pharmacokinetic/sex Old Method Men: 2047 (33) 1A1p Old Method was established when the 2 subjects who wers likely not to have
261996, /291 Randomized, double- 0.06 Ukg, s.c. 25 Women:  20-32 (26) received the full dose of [Asp New Method were excluded.
blind, 2-period New Method 13IM(52%); 12F (48%) - Biocquivalence between LAsp Old snd New Method was supporied by the analysls of
crossover (25) 25 W (100%) tete 800 AOC g st Ctnigrs 80 oy
2 single doses; 4- to 10-day 25 fasting heaithy subjects - There were 00 statistically sigaificant differences betweea men and women (o
washout between doses AUC o v
- No SAEs were reporicd. One subject withdrew duc 10 AEs (loss of consclousness and
tremor) after administration of IAsp New Method. The event was considered 10 be
duc W0 hypoglycacmis or 8 vasovagal attack.
- The incidence, severity and type of AEs for 1Asp Old Method and 1Asp New Method
were similas, and the majosity of AEs were related 10 hypoglycacmia.
APPEARS THIS WAY
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HEALTH CARE DEVELOPMENT
Insulin Aspart / Application Summary

io

Summary of Pharmacokinetics and

Bioavailability Data

Date: 6 July 1998 | Status: ’ Find | Novo Nordisk
Version No.: 1 | Page:

Trial Tabulation A.1 Clinical Pharmacology Trials - Healthy Subjects

Triad ID Trial Type and Design ~ Treatment/Dose Trested  Age Range, years (mean)  Conclusions
* (ANA/DCDY) Durstion of Treatment dose  Sex (M/F)
Investigator (total)  Race (B/W/0)
Subjects
045/UK Pharmacokinetic Usp: 008 Uiy, s.c. 25 19-50 (28) - A statistically significant difference was demonstrated ia AUC . q.1ay f0¢ [Asp being
— Randomized, open- Ilis: 008 Ukg, s.c. 2 27 M (100%) 90% of that for ILis. Based on the analysis of AUC 0.1, cquivalence betweca lAsp
18997, 1212/96  label, 2-pesiod 27 W (100%) and ILIs was established.

crossover

2 single doses; 4- 10 10-day
washout between doses

(27) 27 fasting healthy subjects - For Covsus the 90% confldence lnterval (77% 1o 95%) was outside the specified
o interval, and the results showed that ILis reached 8 significantly higher

maximum lasulin leve! (C o) than [Asp did by spproximately 14%.

- Equivalence was demonstrated §0r Copypy 890 AOC i 00 fof MRT,,. There

V was no statistically significant differcnce in (o g 898d no clinically relevant

difference in tpauy Was shown,

- No SAES were reporied. Eight subjects were withdrawn (toms the trial: 7 due to
hypoglycacmia o AEs relaied to hypoglycacmis (4 after injection of [Asp and 3 after
Injection of Hl) and one due to vomiting.

- The safety profile was similar betweea treatments and the majosity of AEs appeared

10 be related 10 hypoglycsemia .

APPEARS THIS WAY
ON ORIGINAL



HEALTH CARE DEVELOPMENT Summary of Pharmacokinetics and Date: 6 July 1998 | Status: ! Final | Novo Nordisk
insulin Aspart / Application Summary Biloavailability Data Version No.: 1 ] Page:

ls

Trial Tabulation A.2 Clinical Pharmacolo"gy Trials - Diabetic Subjects

Triad ID Trial Type and Design ~ Treatment/Dose " Treated/ Age Range, years (mean)  Coaclusions .
(ANA/DCDY) Duration of Treatment . dose  Sex (M/F)
Investigator (total) Rsce (B/W/Q)
— Subjects
Type | Diabetic Subjects
024/UK Therapeutic response/ IAsp:  0.15 Uikg, 5.c., 0 min 24 20-50(33) - 1Asp showed improved posiprandial glucose control compared (o Hl as assessed by
f ph kinetl HI:  015U/kg, 3c,0min 23 4 M(100%) s significantly lowes EXC for LAsp than for Hlgy, 80d Hl e, Coniny WS
/5195, 5/296  Randomized, double- 0.15 Uikg, s.c., -30 min 23 24 W (100%) significanuy lower for 1Asp than fos Hl,,,, but not sigaificantly different from
bdlind, double-dummy, (24) 24 Type | disbetic HI yops. There were a0 statistically significant differences Ia C o) OF tangns
J-pesiod crossover, meal- 3 single doses; minimum |-week subjects between (Asp and HI treatments.
test washout between doses - AUC,, ind C gy were significantly higher for LAsp than for both HI treatments.

0" MRT 204 {euequg Were significantly shortesieatier fot 1Asp than for 1l

No SAEs were reported. One subject withdrew due 10 AEs (cough and cold).

20 subjects had & total of 72 AEs: 30 occurred followiag treatment with lAsp, 23
following treatment with Hi, ., and 17 following trestment with Hlpw yqus. The
most frequent AEs were hypoglycacmia and headaches.
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Trial Tabulation A.2 Clinical Pharmacoloéy Trials - Diabetic Subjects .

Trial 1D Teial Type and Design.  Treatment/Dose Trested/ Age Range, yewrs (mean)  Conclusions
(ANA/DCDY) Durstion of Trestment _ dose  Sex (M/F)
Investigator (total) Rece (B/W/0)
— Subjects
023/UK Therapeutic response Asp: 100 U/m, s.c., 0 min 102 17-54 (34) - The overall metabolic control obtained with IAsp was equivalent to the control
————— Multi-centre, randomized, HI: 100 U/md, s.c., 0 min 100 104 M (100%) obtained with HI, as determined by scrum fructosamine.
/4193, 14/1195  double-blind, 2-pesiod (104) 101 W(97%),30(3%) - The in-patient 23-hour profiles confirmed s lower dsytime BG and s higher night
crossoves Dosage was adjusted throughout the 104 Type | disbetic time BQ during LAsp Grestment than during H) trestment: C,, snd C,,, moming and
trial 0n an individual basis, subjects aftenoos were sigalficantly lower for JAsp. C,,, night was statistically significantly
sccording to a trial-specific dosage higher for LAsp. .
adjustment schedule. - Glucose excursion outside the range 4 - 7 mmol (AAUC) was significantly lowes
with lAsp than with HI.
4-week run-in pesiod followed by - The per-protocol snalysis showed s trend tlowards fewes major hypoglycacmic
two 4-week Urcatment periods cveals per patient while oa lAsp during the last 2 weeks of treatment. An
explorative analysls showed a statistically significantly lower numbes of major
hypoglycecmic svemts pes patient during the 4-week wreatment period while on lAsp .
than while on HI,
- 3 SAEs were reporied during nin-in and 4 dusing trestment: 2 with 1Asp and 2 with
H, with | severe hypoglycacmis accompanied by convuisions in cach group.
- 2 subjects withdrew due 40 AEs: | during run-in and | duc 10 fatigue and anorexis
during 1Asp treatment.
- There were no statistically significant differences in the numbes of AEs between
{Asp and HI.
. The tria) showed a trend towards more basal insulin belag required during treatment
with lAsp.
028/UK Hypoglycaemic symptom Usp: 2 mU/kg/min, iv. 16 18-44(29) - LAsp elicits the same clinical hypoglycsemic counterregulatory and symptom
i threshold/ Hi; 2 mU/kg/min, L.v. 16 10 M (62%), 6 F (38%) responses as HJ does.
112196, 16/§97  regulatory hormone (16) 16 W (100%) - No SAEs were reported. No subject withdrew due to an AE afler dosing.
response 2 single doses given until BG 16 Type 1 diabetic - 16 subjects had & total of § | non-serious AEs: § fullowing treatment with |Asp and
Randomized, double- <2 mmol/l or symptoms of subjects 6 following treatment with Hl.
blind, 2-period crossover  hypoglycsemis; 3- o 6-week - 1Asp and Hi had similas safety profiles with respect to the type and frequency of

washout between doses AEs.




HEALTH CARE DEVELOPMENT Summary of Pharmacokinetics and Date: 6 July 1998 | Status: ‘ Find | Novo Nordisk
Insulin Aspart / Application Summary Bioavsilability Dats Version No.: 1] Page:
" Trial Tabulation A.2 Clinical Pharmacology Trials - Diabetic Subjects

Teiad ID Trial Type and Design Treatment/Dose " Treated/ Age Range, ycars (mean)  Conclusions

(ANA/DCDY) Dusation of Treatment . dose  Sex (M/F)

Investigator (total)  Race (B/W/0)

043/DK Pharmacokinetic/ Usp:  0.15 Ukg, 5.c., 0 min I8 Total 1-17(12) - The pharmacokinetlc differences betweea LAsp and Hi In Type | diabetic children
e paediatric HI: 0.15 Ukg, s.c., 0 min 18 6-12ycars: 7-12(9) and adolescents were similar (o those observed in adults based on lasulin C .,

25/891, 111297  Randomized, double-
blind, 2-period crossover, 2 single doses; minimum 3-day

meal-iest washout between doses
i
Type 2 Disbetic Subjects
030/DK/N Therapeutic response/  Usp:  0.15 Uiy, s.c., 0 min
—"" pharmacokinetic HI:  0.15UAKg, 5.c.,0min
double- 0.15 Uig, s.c., -30 min

16/4/96, 16/197  blind, double-dummy,
3-period crossover, meal- 3 singie dases; |- to 2-week washout
test between doses

(8) 1317 years: 13-17(19)
6 M (33%); 12F (67%)

18 W (100%)
18 Type | disbetic
subjects
24 4371 (60)
23 1IM(54%), 1] F (46%)
4 W(100%)

(24)  Type 2 diabetic subjects

AUC o, nd .

The postprandial glucose control tended to improve with [Asp compared (o Hl s
ssacssed by & 22% lowes EX

No SAEs were reporied. No subject withdrew due to an AE.

A Wil of 8 AEs wers reported afer doslng: 3 occurred afies administration of LAsp
and § occurred afier admiaistration of HI. All AEs were mild or moderstc. One
subject reporied 2 AEs (mild hypoglycacmis) that were evaluated as possibly or
probably selated (0 the trial product: one after LAsp and one after HI.

Analysis of the glucose endpolats demonstrated an improved postprandial glucose
control whea comparing IAsp with Hi,, based on a statisically significantly
smaller EXC and supporicd by a statistically significantly lower Co )

No difference in glucose endpoints between 1Asp and Hi 4, could be
demonstrated

Duc (o the trial design, the standard methods fos estimating the trial product lnsulin
could not be applicd and the planmcd phasmacokinctic eadpolats could not be
analysed.

An explorative non-compasstive snalysis of lAsp, using 8 ncw specific assay,
confirmed that LAsp was absorbed. Mcan , was 75.5 (£ 41.7) mia.

No SAEs were reported. No subject withdrew due to an AE.

24 subjects had s total of I8 AEs: 6 following 1Asp, 3 following Hiq., and 7
following Hl,,, The most common AEs were rhialils and hypoglycecmia.
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Trial ID* Treatment Dose Treated N Mean AUC Median Mean Cue Median Nean MRT Harmonic Hean CL
(ANA/DCD/) (U/kg) {mU/1 x min) F(Auc)® (m0/1) toen (min) Mean ty, (1/hr/kg)
(min)
{min)
0-8h 0-10h 0-%
022/UK IAsp 0.1 24 19 6461 - 6740 1.12 40.9 40.0 149° ol -
044/0K IAsp {old) 0.06 24 21 - 43.5¢ - 19.9 40.0 - 110 -
Men 11 - 39.8° - 19.1 40.0 - - -
Women 10 - 46.4° - 20.6 40.0 - -
IAsp (new) 0.06 25 21 - 40.3°¢ - 19.0 40.0 - 127 -
Men 11 - 42.4° - . 1.3 40.0 - - -
Women 10 - 44.3° - 19.7 40.0 - - -
045/UK IAsp 0.08 25 19 P 63.2¢ - 26.2 40.0 148° 102 -
023/UK IAsp 0.2 24 24 - 21400 - 125.0 $0.0 102°¢ - -
026/USA IAsp: Abdomen 0.2 20 -19 9556 - 75.5 $0.0 109°
Deltoid 0.2 20 20 - 9705 - 4.3 $0.0 121°° - -
Thigh 0.2 20 19 9142 62.1 40.0 13¢° - -
027/p IAsp 0.2 10 9* - 17300 - 106.3 $0.0 170° - -
039/UK IAsp 0.15 17 17 - - - - - - - 1.22
a The assay used in all the trisls in healthy subjects was the
b Relative to human insulin (t = 0 min)
¢ The units are mU/}-h.
d The time interval {s 0 to 8 hours.
e The time interval is 0 to 10 hours.
f N represents the total number of insulin profiles for all the subjects for the 4 dosing days.
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,Trial Tabulation B.2 Summary of Pharmacokinetic Parameters - Diabetic Subjects

Trial ID Treatment Dose Treated N Mean AUC Median Mean Caua Median Mean MAT Harmonic
{ANA/DCD/) ' {U/kg) {mU/1 x min) £ (AUC)® (mU/1) Caen {min) Mean t,
' (min) (min)
0-5h 0-6h 0-o
024/ux® IAsp 0.15 24 22 - 11836 14338 1.01 82.1 40.0 122° 122
043/0K* IAsp: All 0.1% 18 18 339¢ - 5804 147 40.0 ! 107°
6-12 years 9 9 240° - 3344 121 40.0 ws: 176*
13-17 years 9 9 430 - 82¢* 173 40.0 116 197°
030/DK/N¢ TAsp 0.1% 24 22 - - 206* " s8.6 60.0 132 76.0"
|
a Relative to human insulin (t = 0 min)
b The assay used was the
C The asssy used Was the ————rmem—>
d The units are mU/1 x h.
e The time interval is 0 to 6 hours.
f The time interval is 0 to 5 hours.
g Arithmetic mean
h N=21
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. Trial Tabulation C.1 Drug Formulation - Healthy Subjects

Trial ID Treatment, Dose Treated/ Batch No.; Date Manufactured Related IND Submission Previous Agency Responses

(ANA/DCD/) Dose Formulation/manufacturing Change or NDA Nos. Date on Trial or Protocol with Date
Batch Size of Correspondence

022/UK 1Asp, 0.1 Ukg 24 07794; 23/11/94 .
Old production method
p———

044/UK IAsp, 0.06 Ukg 24 C96009; 4/3/96
Old production method

IAsp, 0.06 Ukg 25 C96017, 20/5/96

New production method

045/UK [Asp, 0.08 Ukg 25 C96017; 20/5/96
New production method
————

023/D IAsp, 0.2U/kg 24 07794; 23/11/94
Old production method

026/USA 1Asp, 0.2U/kg 20 C95001; 16/5/95 —— 29/6/95  8/8/95; 9/8/95; 15/9/95,
Old production method 14/1195

027D 1Asp, 0.2U/kg 10 C95001; 16/5/95
Old production method

039/UK 1Asp, |5 mU/kg/min 17 C96024; 26/9/96 e 29/6/95  19/6/96

New production method
—— .
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Trial Tabulation C.2 Drug Formulation - Diabetic Subjects

TrialID  Treatment, Dose Treated/ Baich No.; Date Manufactured Related IND  Submission Previous Agency Responses
(ANA/DCDY) Dose Formulation/manufacturing Change  or NDA Nos. Date on Trial or Protocol with
Batch Size Date of Correspondence
Type 1 Diabetic Subjects
024/UK 1Asp, 0.15 U/kg 24 07794;23/11/94
Old production method
043/DK IAsp, 0.15 Ulkg I8 C96024; 26/9/96
New production method
—
Type 2 Diabetic Subjects
030/DK/N {Asp, 0.15 Ukg 24 C95001; 16/5/95
Old production method
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